Enhancement by cyclosporin A of taxol-induced apoptosis of human urinary bladder cancer cells.
Taxol is a microtubule-stabilizing agent which induces apoptosis in various cancer cells. In this study, we found that T24 cells derived from high grade human urinary bladder cancer were relatively resistant to taxol and that the IC50 value determined by a colorimetric WST-1 assay was 406.0 nM. Interestingly, cyclosporin A (CsA), an immunosuppressive drug, dramatically enhanced sensitivity to taxol, and the IC50 value was decreased to 47.5 nM in the presence of 1 microM CsA. KK47 cells derived from low grade human urinary bladder cancer showed high sensitivity to taxol with an IC50 value of 78.8 nM which decreased to 14.4 nM in the presence of 1 microM CsA. FK506, another immunosuppressive drug, also enhanced sensitivity to taxol. Furthermore, a concomitant loss of calcineurin activity was observed after the treatment of both cell lines with both CsA and FK506. Taxol induced apoptosis of the cells, as assessed by Hoechst 33258 staining and by the measurement of caspase 3 activity. Immunoblot analysis with an antibody against Bcl-2 phosphorylated at serine 70 demonstrated that taxol induced the phosphorylation of Bcl-2 with its enhancement in the presence of CsA. In addition, treatment of the cells with CsA significantly decreased the expression of Bcl-2 at both the protein and mRNA levels. These results suggest that the enhancement of taxol-induced apoptosis by immunosuppressive drugs is at least partly due to the inhibition of calcineurin activity and the loss of the antiapoptotic function of Bcl-2 via the enhancement of phosphorylation and the reduction of expression.